Prefrontal cortex plasticity mechanisms in drug seeking and relapse.
Development of pharmacotherapy to reduce relapse rates is one of the biggest challenges in drug addiction research. The enduring nature of relapse suggests that it is maintained by long-lasting molecular and cellular adaptations in the neuronal circuitry that mediates learning and processing of motivationally relevant stimuli. Studies employing the reinstatement model of drug relapse in rodents point to an important role of the medial prefrontal cortex (mPFC), with distinct contributions of the dorsal and ventral regions of the mPFC to drug-, stress- and cue-induced drug seeking. Whereas drug-induced neuroadaptations in the dorsal mPFC function to enhance excitatory output and drive expression of drug seeking, recent evidence suggests that plasticity in the ventral mPFC leads to reduced glutamatergic transmission in this region, thereby impairing response inhibition upon exposure to drug-conditioned stimuli. Treatments aimed at restoring drug-induced neuroadaptations in the mPFC may help to reduce cue-reactivity and relapse susceptibility.